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where R* is phenyl, monohalophenyl, d.\halophenyl mono(lower)alkylphenyl di(lower)-
- alkylphenyl, trifluoromethylphenyl, .mono(lower)alkoxyphenyl, di(lower)alkoxyphenyl,
thienyl, pyridyl, furyl or 5,6,7,8-tetrahydro-2-naphthyl; R?* is hydrogen, halogen, amino,
(lower)alkylamino, (fower)alkyl or (lower)alkoxy; R® is hydrogen when R* and R® are
. dissimilar and.when R? and R® are the same they are both selected from hydrogen,
15 halogen, (lowen)alkyl and (lower)alkoxy; R* and R® are hydrogen or (lower)alkyl, R® 15
is (lower)alkylsulphonyl, phenylsulphonyl, monohalophenylsulphonyl, dihalophenyl- .
sulphonyl, mono(lower)alkylphenylsulphonyl, di(lower)alkylphenylsulphonyl or (lower)-
alkoxyphenylsulphonyl.
. These compounds are useful intermediates. for preparing compounds possessing
£ 20, pharmacological activity. In particular compounds of the invention are- useful in the 20.
I preparation of new compounds of the general formulae S :
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where Rl err], Rerr] and R err] are as defined above; R err] and Rerr] are
both (I ower)al kyl and are attached to the sanme carbon atom and X is the
ani on portion of a_pharnmacologically acceptable acid addition salt. These

conpounds are described and clainmed in our U K.  Application 46940/ 70
(Serial No. 1 325 065). This invention also concerns processes 5 whi ch
may be applicable in the production of conmpounds disclosed in U K
Specifics-, tion No. 1,229,652. The novel conpounds of fornulae Il and |11
exhi bi t |- depr essant act|V| ty bu 325%(; ke the corrpounds» of U K. 2 - -ﬂ
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p-fl uor opl@nyl s rvﬁIR“ m qinde hpt-toly. tslu’l } p-p eoyk- 20
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and branched chw ardopswiithi @htaig Sfroof 1 ftcr érmﬂzont aloxﬁs mehr ksom!aky;rrs such as
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to include sat ugg pgtb &p%jﬁ%& ,}%ﬂf Qouﬁé% A pild A t0 6 X
car bon atoms SUHhaﬁStalﬂﬁﬁ Xtyhasiﬂ&n found @kal E:U hsOphY tritfadic hexoxy. ;
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fixed with cert‘énlni, 1\9&91:99hrht19236 Wiﬂd' @ﬂl&ﬂsSIn&SNEwhE’or&;‘DﬂBthﬁn ﬁtet one form
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Gas chromatographic studies indicate 1é d

with the nomanca}s %Eg n a nux re of the 2 2-d1§rl§13)'l and 3 3-d.1]£kyl 1sox?1eszl'sngA?s ig?zgaugabll:

evidence does not: conclusively' eliminate “the possibility of the formation of the’ 3.3-

50~ dialkyl coipound, the alterfiative nomenclature is ‘employed hérein, although it is- 50"
believed that the structure is in actuality a Z,Z—dlalkyl-SH-lmxdazo[2,1-a]1somdol—5-ol -
The compounds of formulae IT and III may be prepared by contacting the appro-

priate phthalimidine with a strong acid such as sulphuric acid and subsequently treating
the product wnth abase: .
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i m dazol e conpounds set forth in Hetetocyclic conmpounds R C. Elderfiled,
Edi tor, VoI 5,4 pp 198 199 and 238, John Wley and Sons Inc., New York,

f or med, the tautorrerlsm of the HN-C N- rml ety does not permt any absol ute
prediction as to positioning of the gemdial kyl group in the

i m dazoi soi ndol -ol form When the steric influence of the 45 gemdialkyl
group is consi dered the probability is great that the product obtained |s
a 2,2=04al kyI c-orrpound Gas chr orreitgg’f,ggohl c stud| es |nd| cate a SI ngge

conpund: STFEtret=arre=ro H =t =eh SrE-—=girek-3--3—et al kyl
i soners. As the avail abl e evnsdence does not co_ncl usi veI y eI i m nat e the
possibility of the formati nsnb ks the 3,3- 50 ~ dialkyl conmpound, the

al ternati ve nonencl at W K ua{rpl oyed. hergin, I."gifﬂglgh it is . 50 believed
that. the structure is iCNJa[IHg!Ol.a

2, 2-di al kyl -5Hi.m dazoPRA=fEer®] i soi ndoI L8-Q _O"Thtesnconpounds (JfoormJI ae |1
and 11 may be prepar®d by ddntacting th& appfo: Zpfi*ate phthalinidine with
a strong acid such as suI uric acid and S sequent |y treatlng t he product
wi th a base: 3 1, 325, 066

3 [err] wherein Rerr], Rerr], Recrl, err] .and Rlerr] are the same as
her ei n above defined for forrmig di 1] ahd Rlerr] is the sane as
defined above for formula I. | |on this rethod is operable for the
production of conpounds wher g3~ 3 5nd Rlerr] are hydrogen. Thus 5

thre present invention particularlyyprovides a process of preparation of a
conmpound of 5 formula [err] where desired in the formof an acid addition
sal t, wher ei Qrdeif RUACURY Rfand RS BV stmmeﬂeem%werdtﬁ,@mr%ﬁlmu pare both
hydrogen i s tideRI esll BM & lthetsatié bsOdeGned Gbdde fdFeimila 1. HEMHRIGH tahmdhod aci d

addi ti op sal is dperelle éf thenproduetivg 96 conipgunds priraeein B andnRioare hwirdgere@hizase form of a
free 1 bas%ﬂ% S inengon, partirulagly BRytifies @ Prpcess pf Prepgiation b8 femppridtfed sl phuri c
acid of 75 or 100% strength is preferably conployed as the strong acid.
Generally, no criticality att a particular basic
conmpound when the sul phatie ( epare the

i m dazoi soi ndol -ol base 15 np“pe, sodi um car bonat e,."sodi um
hydr oxi de, potassi um hydrgr £ s¥dh um bi car bonat e’ may be used.
When the tautomeric acid-addition salt |s t okbe pre- pared, the preferred
nmet hod is to saturate a | ok al kanolic s@ion of the base formof the
conpound wi t I MaT W FhukP ncl ude

mef hanol , et %@%%ﬂn%%h&g ﬁ%ﬂ’f&?ﬁ.@iﬁﬁ’?mmgﬁﬁg gul phonat ed
pht hal i- i di nets!;i3 n@}not?ealgcffepafé@ P&Eiudteﬁl ¢°9‘mr£d into the fr@@afeefpm} ofhirecei n W err],
Rlerr], R[erpgef F o BEYL s@@,ﬂm aLdo rr abovebl pre.% and X is a

hal ogen at oy, FHGtre T éqa i B | pacioe Ghgte. €. 9. at
25[err] C to dchipbwidrHen fower sulbhht@ saBt hm&d t«a Iptepsae) Gte 1ﬁﬁdﬁﬁismﬁd.bl blaakee Or gani c or
aqueou sl5sol véaps) Fonpgxaimple $9 é{?.g % dggmhm:nde, potassium hydroxide or 15

sodfum’ bicarbonate may be used tautomenc acid-addition salt is to be pre-

pared, the preferred method is to saturate a lower alkanolic solution of the base form

of the compound with hydrogen chloride gas. Suitable lower alkanols include methanol,

ethanol and propanol.

20 The intermediate sulphotiated phthalimidines may be prépared as follows: o 20
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wherein R, R2, R, R*, R’ and R® are as above defined and X is a halogen atom. The

sulphonauon is usually conductesd in pytidine, e.g. at 25°C t0 115°C for 4 to 8 hours,

_ altisagh othet. suitable otganic of aqueous” solvents, with a base such as sodium
25 carbonate or triethylamiiie, may be employed. The reactants can be refluxed for about 25



25 carbonate or triethylamne, my be enployed. The reactants can be

refluxed for about 25 4
1, 325,066 4 12 t o 24 hnllrc the

sol vent is evapor at ed and the residue is partitioned between water and an
i mm sci bl e organi ¢ sol vent such as ethyl acetate, ether, chloroformor
benzene. The organic portion is separated and then the soI vent is
evapor atedg Jhe residue is recrystallised froma |ower al kanol such as

met hanol , gt anol or pr opanol to yi elggztsba; 5 sul phonat ed pr oduct4

5 The pht het+r-gires—rray uc um ar et u L rre n w o ySTS O = \J‘-

i m dazoi soi ndol ¥he %rlm d’p‘ fg'rf" afcgaﬂgm&ﬂ;?ﬂggﬂgn -

o-aroyl - benzoi c wszﬁxoﬁﬁm;c mg{d ﬁ’l t.é CThel B4 1310

wherein Rerr], re ams}d fréth emsvier aﬂnelrdin}h, asﬁiﬂe&mio], ethanbl bf propaholas gielihie sane as

her ei nabové def sulpbohated lpeodnatacti.on . Bﬁ et le enedi anmine is carried
0it §C

| higcalt
out in a so vent&ﬂ;;nreacu;\“gﬂgp¢_a'm¥ gnﬁfﬂé"a,}’%

i m dazoi soi ndol e prepare by condens| ng gﬂ et hyl ene-
dianmine with the appropriate aroyl- ~benzoic acid: [err] wherein Rerr],
Rlerr], R[err] Rlerr] and Rerr] e&r\Q the sane as herei nabove defined. The
Im da20| soi ndoI ones may be pr"e > luxing the reactants in a water-

i mm sci bl e organi c sol vent sucly X @ﬁs benzene, xylene, chloroform .
carbon tetra- chloride or pygidi ne gihe fl _krolss_houl d be equipped with a
of "~ ref Zaux Is 12-24 hours. The

wat er separator and the 20 usual per

solution is then extracted with water and»>=20fp.-erganic layer is ¥
evaporated in vacuo to a solid residue. On crbisgyakd i sation froma sol vent
such as ethanol, ethyl. acetate, hexane-ag¥tone @r chloroform the.
i m dazoi so- indol one i s obtaiped |51 googr yi el.d.. The. fi naI products made
from the new int ernedi at es” of? dﬁﬂ}tﬁon contain 25 - salts:wth
pharmaceutical | y ‘accept abi-e ‘ac he i nvention al so prow dessuch®
salts. 25 Suitable acids for{Pe f ﬁ‘a’f"?o’i‘? f)T" aci d addition sal't$ include
hydrochl oric, hydro- bronic, sul phuric, nitr#c, phosphoric, acetic, lactic,
citric, tartaric, naleic, gluconic, benzenesul phonic, toluenesul phonic,

met hanesul whoni @hdeslnn RaR4iIRiand Bh e tgeramossgartingbopcdefiaed. B reaction 10The

i nvention furt hgﬂghig@#w@émampmew ééPl"“ebH'tS‘G"sTe@’rde“’v\ﬁF EOBpr i ses

30 a pharnmaceut I Jved from

t he new conpounggmmé w bdighfiad %ﬁﬁgﬁﬂd F%ﬂéﬁﬁ[\%f?ﬂ]a&;%&euh?roéen which *
active conpound nay for exarrpl e, be mcronised, and a pharnaceutically
acceptable carrier. Any suitahle carrier kno in the art can be.used to -
prepare the phar.maceutical 35 @(“ﬁ’bﬁposmlons 1n such a COITpOSItIOI‘] the?

carrier may be a solid, liquid @axtd'f’ 85"
: llleflux RS ) T
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wherein R?, R?, R?, R* and R°® are the same as hereinabove defined. - - .. '
The umdazoxsomdolones may be prepared by refluxing the reactants in a water-
immiscible organic solvent such as toluene, benzene, xylene, chloroform, carbon tetra-
chloride or pyridine. The flask should be eqmpped with a2 water separator and the _
20 usual period of reflux is 12—24 hours. The solution is then extracted with water and 20
the organic layer is evaporated in vacuo to a solid residue. On recrystallisation from a
solvent such as ethanol, ethyl acetate, hexane-acetone or chloroform, the nmdazoxso— -
indolone is obtained in good yield.
The final products made from the new intermediates of the invention contain B
25 salts with pharmaceutically acceptable acids and the invention also provides such salts. 25
Suitable acids for the formation of acid addition salts include hydrochloric, hydro-
bromic, sulphuric, nitric, phosphoric, acetic, lactic, citric, tartanc, malelc, glucomc,
benzenesulphonic, toluenesulphonic, methanesulphomc and similar inorganic and organic
acids.

30 The invention further provides a pharmaceutical composition which comprises 30
a pharmaceutically active compound of formula VII or VIII, derived from the new
compounds of -formula I where R* and R® are hydrogen, which active compound ma,yu_
for example, be micronised, and a phannaceutlcally acceptable carrier. . .

Any suitable carrier known in the art can be used to prepare the pharmaceutlcal-
35; compositions. In.such a composition, the carrier may be a solid, liquid or mixturé of a 35
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5 1, 325, 066
5 soI idand a Ii qU| d. SoI Id form conpositions i ncI ude povvders t abl ets and

as fIavourlng agents Iubrlcants, solublllsers, suspendlng agents blnders,
or tablet-disintegrating agents; it can al so be an encapsul ating material .
In powders the carrjer i-s a finely divided solid 5 which is in :
adm xture wth the fi, neI y divi ded actll ybe%kngredl ent In tabI ets the ;(il ve
propew es in swdablaehqnxdop@dtfpmn@mmo tpeddersntablhe alshap@leamd si ze

desired. The p ierieq) 1 : ecBf @ Eorg sty ks ri’stdi“tﬂh% BH=99
preferably 10- a‘:ﬁy““ ifﬁfen,ﬁ' a% llz’rgﬁr ﬁ%" Hisol i d
nt

carriers & e nagreSs Hll’fddﬁﬁ Qﬁrﬁﬁ €he m&agmmu&é E@ﬂ&cﬁ&ﬁ T lets, thE itid , | a8t Ose,

10 pecti n, ingedient nannugtlilgmb% !);a @Tha f tdhg propérties [in gﬂlul ose,
sodi um car box s P"q"“ BSa butter.
5
The term " corm%n%ﬁe%daaé@se QR uz. ﬁ?g!m TR aﬁrrﬁcfﬁ?e an active
I ngredi entlow t hpedtinge agiil gelmﬁ mE,Smam FoklRlose} @odgw&rﬁ)xﬁﬁﬂﬁul e ilo

whi ch the acti \Felllli é‘m'@ﬂtm Wt*ﬁdewommﬁbe @ttm?éqommm”etmyendeé tsur r ounded

by carrier, V\/mggaﬂ‘dj ‘g l{i%jﬁgc‘ﬁ?m dl‘gg‘( %sr“lw ﬁ'f Fll"gét.'ﬁa}édts are

i ncfuded. 15 surroundedb vﬂuciﬁs
sol uti ons 15 suspenStenns;qmércnﬂmsxmmclsqaswﬁ& soluuoixésnapaﬂs ,Iei!lll]ﬁlﬁns, sylups act ji1ye

i ngredi ent can abé 1 ei!FS l‘ﬁdaf ﬂE\SCcept abl e
stefile liquid?} Ften% Eﬁ g gg’f’ soI vent or
&

a mxture of boykre Bé tﬁt afBbibAl yeatuia 16 Eanl 8 deme&w
par ent er al20i nj etshlcanu, !t\hesmotxﬂueiulactormlt @gbﬂdlberdtssolved mufsﬁmbleerghﬂtq/ sol2abl e

it can be di ssdPIW;’ 2 e ghycol °fP° 1?236 } oluiens.jfqueons j 5 t oo
i nsol ubl e for tHPES &g:"@f;g&ﬁ égﬁ g’%ﬁf I Eﬁ%c 20
solvent, for i rhsﬁvamtg&daﬂuewﬁo@vé ﬁdﬂﬁmﬁ ca&s& éﬂtyl Y8 bdlytok R indd Y COl
sol utions 25Aquev;nluuele Immece Ioﬂcblqmamh eﬁmdmoﬁﬁoshmsmﬁaldre t he 25l ycol
by weight is geﬁfgnegt’l ﬁts'é“s CE‘hb 3; ﬁ‘g can be
}ngz ‘gﬁh@ “ﬁgﬁﬁgﬂ%ﬁtﬂtﬁ“ §e8us starch
&ﬁcaﬁ

made by di spers,,hm;l
or sodium car boxyrr&tf yﬁe $itidn ,is ihrunitmos'dgezférm In such Wdrkn@bl € Oi |,

for instadte arthmmosmoh is t ;d aum@eeeuont@aﬁg ggwpm ctuamtx‘;ss vﬁnthech arse
25 sterile sol "6 EPIPQAILIORt LRCy
ot Fapert onasl AR e G B e IR corpound
is orall y ,act I vbe thmq;pfbpﬂ‘a mma:dmfrhhysbtem&duoﬁaalka od foind. ITRE qdlaﬂn |o£]hUude or solid
conposi ti dn forlmfedmelher'&ﬁsl dgse tof) comppsitjoprenap be Va@ad oroaé bmgt ® lésn uni3f

0 re, cordm
dosdge form rfnémgﬁém {{Q also gc%{{@th% efo ounds o&irﬁ% ' n Pnl t
doses cont ai ni NGT aAVIPR kel @gf Ic¥iged NQT €dT ent’; the
unit dosage form d&afoﬂmngqaanﬂla bemmale:stotiumeth difveprivikage containing .
specific ggant ities of conpositions or exarrpl e packeted powders or vials
or anpoul g.ﬁ:

. Th | et 40
itself, or it Q;n {31511% ng@p%ﬁw Bpae mmigéqm&?eggumfﬁﬁgcﬁaged

form The quantﬂenayat@fAmtﬂtﬁmnﬁﬁr seventeenl Iwgrsctti¢ wivtion lste:aracted vitdese

conposi ti g 1?°€ﬂ’n duePn |res 11183!‘50“ nf500 . or
nor e, accord| g anol E‘m 3 dlgfﬁ E%’t_‘g?“ ;ﬁ@%ﬁggg&efﬂyﬁé%a gctlvgg

i ngredi ent. TheAmmaaa foﬁﬂlmﬂlﬁmm(ﬂ usmsn;lm w8y ansage form of conpounds

of formul ae VI |Foamd G/69-21; Hiﬁd%N,ﬁéinC&,d@@unds of formula |, in the absence
of a carr |59r %J@&ﬁ@é@ﬁﬁ&%g@ﬂ‘%ﬁﬁ%@%%ﬁw Siamey Fith 4t e t hg
I48V§nt i on: 5. 123,9b - tetrabydro - 22 - diethyl - 9 - pheayl - SH - imida¥d TP Lafisofndol-

-one;

2,2 - diethyl - 9b - (3,4 - diiodophenyl) -~ 1,2,3,9b - tetrahydro - SH - imidazo[2,1-
a}isoindol-5-one;
¥ 55 9b - (3,4 - diethoxyphenyl) - 1,2,3,9b - tetrahydro - 2,2 - dimethyl - SH - imidazo- 55
[2,1-a] isoindol-5-one;
7 - amino - 9b - (p - flucrophenyl) - 1,2,3,9b - tetrahydro - 2,2 - dipropyl - 5H-
o o1 1,23,9b - tetrah
oro enyl) -« 9 droZmethlZ ropyl-
60 5H-imidazo[2, 1-a]1somdol-5-yorfe i Y Vinerpony 60

Example 2
A solution of 50 g. of o-(p-ﬂuorobenzoyl)benzoxc acid, 150 ml. of toluene and
75 ml. of 1,2-diamino-2-methyl-propane is refluxed in a flask equipped with a water



A solution of 50 g. of o-(p-chlorobenzoyl)benzoic acid, 100 m . of toluene
and 40 m . of 1,2-diam no-2-nethyl-propane is refluxed in a flask equi pped
with a water separator After refluxing for seventeen hours, the solution

is extracted with water and the organic portion evaporated in vacuo to a :
solid residue. On recrystallisation from 45 et hanol, there is obtained :
9b- (p-chl orophenyl ) -1, 2, 3, 9b-tetrahydro- 2, 2-di net hyl - 5H 45 i m dazo '
[2,1-a] 3P ndoI 5- one, mp. 132-40[1635556@ Anal .

69.34; HE5-% N : : 9

11,30 In a su%naramr mﬁ@wuns'aeﬁgﬁ &‘Eﬁ %2 E%%aé"% Qﬁ?‘g‘
50 1,2,3,9b - JotaBisanoms ‘%@aﬁao Phen °-2s2 i)

di anmines with oh?§ YET 15.€¥
im dazo[251 a]Ar&bCalddfor(BHaNd"O 2¢,2’295,di,éi78sw,9459b - (3 4 - dii odopheﬁlyl) -

. $ 33
'1(23349? di ;tehﬁi( 1%%; g?%g’ﬁ%zz-dl %%Lﬁieﬁgg%ﬁﬁgﬁng |- 5H -

i mdazo- 55 [4 1sélmcﬁ] 5-bx£i:0£lré’1 Rpar&l: One; - Iuor ophenyl) -
1,2,3,9b - tetrahydro- 2,2 - dlpro - |mdazo[21a

1 e 3
i soi ndol -18- One s 2 no og%ag % o-benz lb:l%mc ac1th Byl pgfepyd&nnno-}’meﬂl:gl 9 -
tetrahydro - 50 ml.%0f tohlRhIPYe a flask éd%&l A4khter separator.

[2,1-a]isoi ndOAfteﬁ-rdﬂﬁﬂng eight hours the solution is extracted with water and the toluene portion *

60 Exanpl.e 2 Assubirtidon dafnessOr Tesigfie iy recrysthllisgd frob Fhmytf))dbemzbi,-’e%am di: 150
m. of tdPuend Of;@#@% enylgéﬁ ‘%@f’;@ SIhERnpR BB R ST | uxeld in a
flask equi ppe &73\51 26.88; N

1, 325, 066 . Repeating the above procedute, the followmgﬁommﬁatpnepareﬁf ter refl uxi ng for
ni net eenggour SE}HW :@33 ‘Fftlmmh?yléxtl’lz’éé‘z ettritiydm - d@t dimethylhd H dimidesve Iay%r is
evapor at to 3 hg r S ry. S ueous?
evapor at &t 0 EBIERRIIN e, 1 sk 5455 Yahabd S95- A A

9b- ( p- f | uor ophenyl2)3;,9b; -2etShive £ 32 F aimedylo- b, 2(pd|wm1h;'H Eiﬂdazﬁ[ma-zq[Z 1-

a] i soi ndo] - 5- dPPé1d°ln5n‘t¥e 108-110[err]C. 5 Anal . Calc'd-for [err] ¥
72.95; H,s5.78; N, 9.45. . Example 4 "5 Found: G 7. 83
H, 5. 86; N 9. 45. Skolkibmstl 3§ ,g. of o-(p-bromobenzoyl)benzoic acid, 125 ml. of toluene, and 50
1,2,3,9b-tetr of 32 gwm%mmuma Bhrefyxedhin a Hapk saiigped owifiR 2 Jwage} i soi n-

dol - 5- one and separator. After reﬂuxmg six hours, the solution is extracted with water. The toluene is

vapqrated fo SS O 11 dilut; th
1,2, 3, 9bgpet ra;%ﬁpobm&?%%%aﬁ%@ﬂo zémﬁfhﬁﬁ&tlsﬁlhﬁﬁ%&%ﬁ 185 1- 30 .
o isoindol- 5 ceserprapiatnc
Exanpl e 3 7 c’d for C,,H,,N,Br 60.51; H, 4.80; N, 7.84. 10 A solution of 40 g. of
o- benzoytbenzof"é‘“‘};l(:F’amg%FOH’rﬁ91 BIF731 2- di ami no- 2- net hyl - propané, and 150 m .
of toluene is refluxed in a flask epthined W th a water separator. After s
refl uxi ngsei ght [Wken Shet frevedind utExmpltsg,%xt@awuedcol?dehh anapmeepriaad;it he tasl uene

Y, o-

OO s o B IHES 2.1 oo ot s prosurgs oL wH Pt from
t et rahydr o- 9b- phenyl - 2, 2- di net hyl-- 5Hi mdazo [2 1-alisoi ndol 5- one, mp
146-9[err] C 15 . R? o

Calc d er [err] Cs

wherein R?, R?, R®, R4, and R° are as follows: ~

)



Anal .

prepared: 9b -

Calc'd for
6.88; N, 10.15. Repeating the above procedure,
(3,4 - dichloroph a -3 ;

[err]:

C 77.67,

H 6.52; N, 10.07. Found: C, 77.35; H,
the foll owi ng conpounds are

di met hyl - 5H - imdazo- 20 [ 2, 1- a] i soi ndol - 5- one;

20 2,2 - diethyl - 9b - (p - fluorophenyl) - 1,2,3,9b - tetrahydro - 5H -
in1dazo[2 1- a] i,soindol-5-o0one; and 1,2, 3,9b - tetrahydro - 2,2 - dinethyl
7(p - toI yI) 5H - i m dazo[Ing,l%B a] - isoindol-5-one. 25 s
Exaan - 25-A sotut+er—e+35 g. of

0- (fedbr ormbenzoyl )benzor c aci d

125 m ’ of toI uene, and 50 m . of

1, 2- di ami no--2-wet hyl propane i's refl'uxed’in a flask equr ‘pped with a water

separat or.

di l ute al cohol-
- tetrahydro_ -

2,2 -

A‘Fter refluxing: si x ‘hour s,
The toluene-i:s .evaporated.to dryness-in vacuo.
there i's obtained 30
di met hyl

the soI utionis extracted V\ni]&vvater.
-On recrystailisatio rom
9b - “(p - bronophenyl) - 1,2,3,9b

- B5H - |mdazo[2 1-a]- 30 isoindol -5-one,

mp. 133- 5[err]C Anal Cal¢ d for - [err]

C 6051 ‘H, 4.80; N, 7.84. Found:

C, 60.80; H ;4.91; N:7.9%. :Exanple5: 35 V\hen t he . procedqure of
Exanpl es 1, 44i s repeat ed to condense an approprr at el, 1 35
di al kyl et hy} efze .dl ‘a8 a.E FaroyEheRz c_acr" = _go g
2: 2-di al kyl-‘)t%a-syl 2, et ]@d 0- H—C§ ['g a] s@ n oI-5-ones
are produced] “whér el n]%[err err err] r], and err[ fdre as
fol | ows: err] 1 325 066 '
T 1,325,0(;6 -8 Exarrpl e § A mxture
of 30 g. of, cal oropher;yl 53, t,et—s,alwdr;;o 2, Zdi_meshyd-|5H
im'dazo[z,f‘% s%ln 0% 5% i %?aﬁed@r Bg Ieﬁl'ﬁa?j O'En]I. of 50%
hydr o-.:.chl or é" aéid |s°he€at gd —Pn e&m Bath. i Ssofutfo cufy on
heating for {en ni-nutes. 5" and then a solid begins to precipiftate
i mredi atel y. The mxture is cooI ed, filt ered and 5 washed with dcetone to
obtain 2- (2= hpr 53 (‘pgchlor phemel)EB ydi-g g
oxyphthal i mdrmewhy r p.& 230- | r]'sC SThpes cﬁ*o@hl grlide salt
is neutraliSed %t s§] i bt ngt e gorgdspondi ng
pht hal i m di n¢ "baﬁe °°m"'p °°208‘ 1‘B[e‘T’r el ('Fe y§’t afl i €edf f rFomPet tfanol ). 10
Anal . Calc'dffor [err]: C 65.35;, H,. 5 79; N, 8. 47, 4, "10.72.
19 A DU g _ . - . .
I RN NS I o
4lg ¢ o B B B © o 8 —_ B 8 — g€ 8 B g
g g g e § o & ¥ B & B P B Y c
I EREEE SR EEEEE R R
T~ @ > & 15 VW B & I I~ - ~ & 00 48 8~ o
B =
'f?'; -0 | -;, ' ‘?‘ : -
() F3184 v 1 313. 0% .s
FEeiiE 4 f fff ¢ I
g B & € B o ¥ B 8 -8 g 5 0 8 8
: N RN EN YRR R
_ 2 3 8 8§ 4 3 48 &8 8 4 I 53 8§ 833
R e . N O




Found: C, 65.48; H 5.75; N, 8.43; d, 10.88. Simlarly, the foll ow ng
conpounds are prepared fromthe other 2,2-dialkyl-9b,
aryl_er?S,_gb_LeLLa.hydLo_Em_ncha.z&[_Z_,_;a-]_@omdol 5-ones of Exanple I:

2- (2- am no- 2- et hyl but yl ) - 3- hydr oxy- 3- ( 3, 4- di i odophenyl ) pht hal i m di ne; 15
2- (2-am no- 2- net hyl propyl ) - 3- (3, 4-di et hoxyphenyl ) - 3- hydr oxypht hal i m di ne;
15 2-(2- aT(,gso 2- met hyl but yl ) - 3- (4- hexyl phenyl ) - 3- hydr oxypht hal i m di ne;

6- am no- 2 am no- 2- propyl pentyl) - 3- (qstl%g%rophenyl ) - 3- hyd;oxypht haI I m, d| n
e; and

2- (2-am no- 2- rret hyI pent yl ) 6- chl or o- aepldrgl phenyl ) drox pht haI I m awh

e. 20 . A mlxture of 30 g. of 9b-(p-ch oroph 9 -t ahydro- ,2-dim

20 A mi xt f j-a]iscindol-5-one, as prepared in and 100 ml. of 50%, hydro-
mxture o ted in a ath, D1ssolut10n occurs on heating for ten minutes
9b- (p-fl uor Opheny 'tﬂen 1sé1d gihsCib 1 m&nﬁm Siatelly.TFHe ik ear® - cooled, filtered and 5

i m dazo[ 2, 1- a] i soasittd Iwith acemae toa® -Z—metﬁkaml)-é-(ﬁchlmerwaﬁ-mr- of 50%

hydr o- Chl oric ac‘f"&’?g‘;ﬂ?ﬁ oride sglrt e’ net%r%ﬁ?ey%w%a 06 Lrbonatgggg?m%}zngbtgﬁd ear

sol ution fornmns; tllﬂg g,hlﬂﬁd, QbaQJ ated for
an addi tionale t endsi. dk’d $or G AEN,CO, : c,ssss;ateds,msfwmerbmd washed wit hio

acetone. The 'sol |H?umbt©|6ﬁ¢8:lH,§72 ,2—4a;rﬁllnl9-82 rre é

th :
propyl)-3-(p-flu . ﬁfl%”l‘%drate __
mp. 177- 180[err"]r% anf, yfum wmdo dt,pfrﬂ& ed - with sodium *

carbonat e sabution tza(z ,4- xﬂ!h BSehydrox thahﬁﬁiuﬁ{ err]C. 130 '
Anal . Calc'd for [er am@°-28'8=thﬂg;>’9+3-(ﬁh‘!?9 1)-Bhyggoxyp hthalm“dme»
30 Found: C, 68.8 Ro-2r @-amigo-Zeprepylpensyli4ps P’;‘)Ph"“yl)'3"‘ydf°"yph‘h“‘“mdme’ '

2-(2-am no- 2-'met hy M?ng&ﬁﬂyﬁ aﬂd}m@t&hﬁphai?%%&biyblitiwmﬂene and
2- (2- am no- 2- et hyI pr opyI ) r oxy.- 3- ]g( enyl 4- propyl phthal i m di ne are

- - : 20
gge A ﬁ,‘a;f SI’ e23(5)f e d’f rrgzﬁ re of 45 g of 9b—(p~ﬂuom£hen¥zl)«1 2,13 ?—tﬂﬁg%%,ﬁfd;rge/ﬂnil-ﬁ- .

idazo [ 2,1-a]isoi dol~5—one, repared in Example 2, an of 50%, hydro-
1,2,3,9b-tet rahydﬂﬂlmecr@h] inprﬁgr NXter - mli’mlté;ai olution forms; then

a] i soi ndol - S?éone wgﬁb paple@pmsaﬁw Ext?nmus lsheaaﬂhaor%ﬁ()%m%m @mguochlgi c
acid is heat?d on® Paces cefon }; P en

m nutes and then %@@ S HucioRbabD: o'r%lyorg Pt Vdrﬁg déarﬁe’a tonal five
m nutes, the m xtur el‘hesh mﬂikende eaﬂtchséam-ahsed fwithts&:linﬁdcdrhbnﬁbtsmﬂm to obtain

ne:ya o -
ghl(gr??enomz rret ':gb %3 ﬁ@ﬁ‘ ?—ﬁgsagxoéggﬁ#’g%gr ?ddlhggrg)c/ﬂlrgrl dgosa?ot

i's neutrali sed vm SSoitkin n:g- DRarb:9-ohdeai-BphddfpiekiliRide M di ne
base, mp. 172-3[=dr}-C- metma;brqpylj-sfhydro yearplieny!-e},proiﬁplﬁkhhmid;ne GarBQre-N 9. 45.
45 Found: C Pard: 80; H, 6.93; N,.9.32.

45 Repeat | NGyt he -above proceduie, the fﬂajnﬂw ng compounds are prepar ed: 35

2- (2-am no- 2-nmet hy| & @Ryt of37é3f ﬂz,stmairmwmpb&xm-z}fdwdmwmmmtz,1m di ne;
2- ( 2- am no- 2- et hys¢lizeindol-§-o@, fgop 'lh' dﬂoiimthh&bthmdamms and

2- (2- am no- 2- et h&tﬁnﬁgﬁuﬁeMea mo ona 1\5%3 mlsc l‘:;%—g oo

Exarrpl 9 a0 filtered to obtain 2~(2-amin o-2-methyl rop: 1)-3-hydr
9b- (Ip- br onopheny| ¢hictidé nip. 22-+-E4x 5 3’
dHhe- a
: ;]n gazo[ 2,1-a]i sos!mmlon > obm m@mp l%%@lmdowm @Mun,n subuates heat ed
Anal. Calc'd for CmHz‘,N,Oz C, 72.94; H, 6.80; N, 9.45. )
45 Found: C, 72.80; H, 6.93; N, 9.32. ' 45
Repeating the above procedure, the following compounds are prepared: -

2-(2-amino-2-methylpropyl)-3-(3,4-dichlorophenyl)-3-hydroxyphthalimidine;
2-(2-amino-2-ethylbutyl)-3-(p-fluorophenyl)-3-hydroxyphthalimidine; and
2-(2-amino-2-methylpropyl)-3 -hydroxy—3—(p-tolyl)—phthahnudme

50 .- Example 9 50
A mixture of 33 g. of 9b-(p-bromophenyl)-1,2,3,9b-tetrahydro-2, 2-d1meﬂ1yl-5H-
imidazo[2,1-a]isoindol-5-one and 120 ml. of 50%, hydrochloric acid is heated in a
steam bath. A clear solution forms within ten minutes and then reprecipitation occurs.
_ After heanng an additional ten minutes, the mixture i$ cooled and filtered to obtain '
55 2 - (2 - amino - 2 - methylpropyl) - 3 - (» - bromophenyl) - 3 - hydroxy-phthalimidine 85
hydrochloride, m.p. 227—230°C. {dec.). :
The above-prepared hydrochloride salt is neutralised with sodium carbonate solu-
tion to obtain the phthalimidine base, m.p. 194—6°C.
Anal. Calc’d for C,gH,,)N,Br,0: C, 57.61; H, 5.10; N, 7.46.
60 Found: C, 57.37; H, 519; N, 7.29. 60




steam bath. A clear solution forns within ten m nutes and then
reprecipitation occurs. After heating an additional ten mnutes, the

MYt Ui gadfil t ered.to-ghtain 55 2 . (2_ amno - 2 -

met hyl propyl) - 3 - (p - bronophenyl) - 3 - hydroxy-phthalinidine :55
hydrochl oride, mp. 227-230[err]C. (dec.).' The above-prepared hydrochl oride
salt is neutralised wi,th sodium carbonate solu- tion to obtain the ,
phthal i m di ne base, mp. 194-6[err]C. Anal. Calc'd for [err]: C 57.61; H,
5.10;~ N9 7.46. <60 + Found: C 57. 13357066H 5 19 N 7 29 9 )

1, 325,066 EXanpre 10 W i
g?t ’tfh;%m?ﬁe %?Lﬁpﬁ:? ng 5H-i m dazo

hydr ol yse an.ap rd\eaﬁrﬁce&agopkﬁ

[ 2, 1-a] i soi ntd-dislkyI9S-aryBR d&érbes ponds ng
2-(2- am no- 2,i@ Eganaplld<5s | taet doyrbs aﬂghn&mh?, Firyl-Fhydroxyphthali di ne

hydr ohal § de |1§“dﬂ’F *ﬁ?;e@%wmﬁ s‘Vh!chésrrﬂ‘ﬁ’e%F!‘ﬁ‘ﬂ‘qu%amf"é’erS‘Fdﬁiﬁé?f@ﬁe base

t hereof havin [err] wherein Rerr], Rerr], R[err] R err]
and R[err] are as foll ows:

1, 325, 066 . 10 [err] 11

1, 325, 066 Exanple 11 The acid ch Pneqoaﬂzed from26 g. of

0- ( p-chl or obenzoyl ) benzoi ¢ aci d soll5ved i.n 40 nl. of acetone and is
added dropvvl se-w th strrrrng t(9335 rr1 B of 1, 2-dizam no-- 2- rrethyl priopane and
150 m . of pyridine.:The mxture is stirred and i efluxed: for ane 5

‘hour and therf”@ﬁ?&&r%t%’dﬁﬂdﬁr%@%u% vacuo. The residue is slurried with
water and ‘5 separated by filtration. On recrystallisation from et hanol
there is obtained 2- (2-am no- .

2- et hyl propyl ) - 3- (p- chl or.ophenyl ) - 3- hydr.oxypht hal m di. ne; mp. ..
208-210[err]C. :In-a-similar manner, the acid hali des "of 4 he approprr ate

0- benzoyl benzoi'c acids ‘are acyl at ed to afford the foll ow ng conpounds: 10
2 - (2 - amno - 2 - methyl propyl) - 3- (p - fluorophenyl) - 3 -
hydroxyphthal - 10 inmdine, mp. 177-180[err]C.;

2- (2-am no- 2- net hyl propyl) 3- hydroxy 3- phenyl pht hal i mdr ne,.-np.i

172- 3[err]C and S _ _ RS




2 - (2- amno - 2 - nmethylpropyl) - 3 - (p - bronophenyl) - 3 -
hydr oxypht hal - 15 imdine, mp. 194-6[err]C
15 Exanple 12 A nmixture of 35 g of

2-(2- anln%' - met hyl propyl ) - 3- (p chl or ophenyl ) - 3- hydroxy phthalrntdrne
hydr och! ork'de, as prepared in Exanple 6, 25 g. of p-toluenesul phonyl
chloride and 125 ml. of anhydrous pyridine is refluxed for three hours. The
solution is 20 evaporated to dryness and the residue partltloned

bet ween etfpyl acetate and vat er. -The 12@oathyl acetate portion ks 10
evapor at ed=tt f tror=frommettranrote=—there Ns
obtained N (2-[3-(p- chlorophenyl) 3- hydroxy 2-phthalimdinyl]-1, 1-di met hyl-
et hyl) - p- toluenesulphonanlde .m p. 225. 7[err]C Anal.. Calc'd for [err]: C
61.91; H; 5.20; N, 5.78; O, 7i31;, S, 6. 61 25 o Found C.:61.83; H,
5.00; N, 5.63; d, 7.43; S,76.82. = = - S - ' 25-A solution
of 15 g. of the above prepared N-(2- [3 (p- chIorophenyI) 3- hydroxy 2-

2- phthallnldlnyl]l 1-di et hyl et hyl ) - p-t ol uenesul phonam de and 40 m . of 90%
sul - phuricacid is allowed to stand at roomtenperature for forty-five

m nutes. The rgqaction m xture which .contains the sul phate salt of
4' -chloro-2-(4,{4, (5,5), drneth I-2 |n1dazolln-- : I)benzo henone i's

2-
quenched wi t Hxdeiyeral d.5 e-g,tr I|§ec§’ =) .
concentrated sc%urﬁ h r'gx oI_aJt |§-=-on,,J olg dgi s sea)araat @d washed
with water. Onjrecrystalli satl on there is obta| ned - - _
5- (p-chl orophenyl) - 2, 3 di hydro-2, 2(or 3,3)-di- nmethyl-5Him dazo

[2,1-a]isoi ndol-5 ol,: mp. 199 202[err]C A suspen5|on of 1.5 g. off the

bove- | 2>3 = =
3 E)V.ed??riff};?? % %OLO )én do |’§9 % gﬁg 'gyf b@olﬁt%ethanor
| .

is 35 saturate ogen cf‘ﬂ ori de. q‘he solution i'S evaporatedijto
dryness in vacda. The residue is triturated with ethyl acetate and
separated by fijltration. On recrystal lisation froman ethanol -et hyI acetate
m xture, thereli ai ee A - c@l 2- (4, (%5 di rregh -8 g

2-im dazol i n-&-y§)§ p e h_E,o % [%rgt | 40
Anal . Calc'd farg[ EJ ? ,>~.2 3 B 40
Found: C, 61.54H"5 N 25” 20‘5 ) 16 (T,
2558-2941 cnferir]. U V (Isopropanol) max. 263 [err] ([ err]= 2 460). _
Exanpl e 13 45 A mxture of 32 g.-
2- (2-am no- 2- gt hyl pr opy#§) - 3- (p-f| uorophenyl ) hydroxy- 45 phthal ifm di ne,
22 g. of p-tal Uenespl pho vyl chI orgrde and 200 mg of gyridi e |s re uxed
for eight houfsd. & B $o gt vapogat d-;,oair';,neg»s N & r%the
residue is part'_g' f\be@ b et a&et-&t@ar&i ‘ﬁat h'§| Aidet at e -

portion is evadot =t or~drty ne%sn The tesfdae s r*ec-Fysﬂe aI—=I i & fr of|et hanol |

o= D<

d

to obtain N-(2-1 [3-(p- fluorophenyl) 3- 50
hydr oxy- 2- pht hgl i m di nyl ] -1, 1-di et hyl et hyl ) - p- t ol uene- sul phonam de,] m p. .
206-9[err] C qo Anal . Gglc'd for [err]: C 64 09., H 5.37; N, 6.30.} Found:
C, 64.25; H 5.139; N, 6.80. A solution of 22 g. o.E‘ N ( 2-
[ 3- (p-fl uorophgnyl) - 3- hy&r oxy-2-phthalimidinyl] -8 1- .
di met hyl - et hyl )}- p- t ol uengisul phgnani ne, ang 50 m . dof 90 % sul phuriclacid is
all owed 55 togta‘ndaat'&rcﬁ)mtegperatglre foi Eorty-fiv.e m nut es.] The
m xture whi cHédont nni‘tﬁegﬁ% g & f3= ;’i E,

YT EE E 2 _ B _& =T i &

%ggggégsaa_%%%_i’_ B

. g3 . E ._a E\ g = Q 2 >~. Q
TIEER TS _éaméeﬁﬁj,gié
& o & B o 8 & & & o & & v & ' & R



sul phate salt of 4'-fluoro-2-(4,4(5,5)-dinethyl-2-imdazolin-2-yl)
benzophenone is quenched with several volunes of ice water and neutralised
‘With concentr i on- e :

washed with water. On recrystallisation fromethyl acetate there is

obt ai ned 5-(p-fluorophenyl)-2,3-dihydro-2,2 (or 3,3)-di- 60

met hyl - 5H-i m dazo[ 2, 1-a] i soi ndol -5-ol, mp. 194-6[err]C. 0 :

60 Anal. Calc'dfor [err]: C, 72.96; H 5.78; N, 9.45. Foun(?‘ C, 72 88; H,
5.91; l)l\\l 9. 45,IR (KBr) 1658 cn{ er1r3]25053273 2278 cn{ err] 12 1

1,x 2 66— 20 V—(95% ©of EtoH) max

260 [ er r] (ler ﬁi't %Z%E’éhﬁieparea%%n&%ﬂﬂtﬁlg p-ch{ol'oﬁenéoyggeq;mc(agrbw dis- MBX 252 [err]

(lerr]=13, OQQ and is added dropwise with stirring to 35 ml of 1,2-diamino-

5-p-fluoroph dVysidrdr: oF m{hhyuxﬁirbismurﬁbamc[ Rfldredifor omi n- 5

dol - 5-501 wi thhn' p«gﬁbd)mmess #rveseys. The 1§ ed with water and 5

4' -f1uoro-28 :hggl cygiallisaton, fipm ﬁ?% a5 g4 BB one

hydr ochl ori & °r E y&agf ﬁ-,F oic Geidd. 96; H, 5. 45;
R (

N 8. 42. Foupde wedt&smo;me iiullowﬁlg4s&tlpohhds.8 3 KBr) 1658c
2600- 2941cn[er§y] (aeammo 2u methy{propgipr épaimolﬂyormsewlzsé -[hadepyyp n'{(thﬂ-z 1089 .

10 EXAVPLE 1®: “h*? : o

. 2-(2-am no- %nd’re% nﬁrg%y %ﬁ&g Fé'%lrygg?)}p yl hﬂlahmﬁm%grp 1|72'rr_1-3dlcne 20 g. of
p-t ol uénesul-phenyt - afner i2denehytprapdp- Bd—(pobropgphexdl)ﬁé -|lwdms'bhtmted f ei ght
hour s 13The dwmidigsinom 1P%-*@°\¢aporat ed to dryness. The residue i's tritufated
with 15 wat er ~and separat ed aplefi2at i on. .On recrystallisation from
95% et hanol t IAelﬁﬁtuh:Sof 33% &tﬂ»@aﬂﬁ&z-methylpro yl)-3-(p-chlorophenyl)—S-hydroxy-

N-(2-[3- phe thalﬂmm @:dék:tsfmdpmdd ampltdﬁiwlgm,ftm ol h -t ol uene-
18] OF,
sul phgpani dé _ f‘Fﬁe % fs refiexy d cfeehouse Fhe Solgon 156, 64y H,

49 *.r

5. 81; Rl 6. 1-4c mnduﬁg;%ec onfrom ethanol®A sof ution of
17 g. of N (:ﬂereh;3b1ﬁ l’ofb;ﬂ}énﬁ)n?ﬁ ir-wh iﬂ‘ydulyi]]ﬂ,,'ﬂ:dldlblhﬁ{ hyl - 20

et hyl) - p- t olethe fp Q% sul phur i cid is allowed to
stand gt rocfi ﬁ f@%ﬁg& 69%9713311&85%&%? c%ﬂe“sg’l% t% on whigh
contains the"s of Ghe above-prepared N=(2-[3~(p-chlorophenyl)-3-hydroxy-2-

2- (4, 4(5, 5) z;lphmhiﬁmhrylz-lylmudaEyMyl)-p olteyibshiblenamifchaidodeml sf spjersdhed wi t h
several vol umtc asid i§ allowedcge Wdahd’ornfg e§@cf° v [‘?Hea‘tﬂ@d sodi um
b

hydr oxede s HREMRAR, o o SR I et t h jeater. On
recrystalli S ARt solud&. Ghe {s SepRrdfed hi¥BFhshed with water.
5- phenyl - 2, 3mird: lﬁsaﬁqn2ﬂ1eheh dbtamez 2(sachloghp ylp;z,mmm-z,zaek BA)-dazo[ 2, 1- a] -

i soi ndol - 5 O‘Pefh "m?_?ESLB 15“2 seipdo}- oL, mypg 19 for{%lze L 3% 77.67; H
d -di ) :
6.52; 4, ig%ﬂ% o ,-a]‘!g o825 ilrs o Y EE KBr )351645 20

cnier l’ Gvith &55 . chloride. The solution is evaporated- 0 dryness in vacuo. The
resndue is triturated with ethyl dcetate and separated by filtration. On recrystallisation
from an ethanol-ethyl acetate mixture, there is obained 4’-chloro-Z—(4,4(5,5)—d1methyl—
2-imidazolin-2-yDbenzophenone hydrocliloride, m.p. 235—8°C. dec. _

40 Anal. Calc’d for C,gH, N OCL.HCl: C, 61.90; H, 5.19; N 8.20; C, 2030, 40

Found: G, 61.59; H, 5.29; N820C12053 '
IR (KBr) 1670 cm™, 2558—2941 cm—,
U.V. (Isopropanol) max. 263 mu (a'_=.12,460).

- © - Exzample 13- '
45 ' A mixture of 32 g of 2—(2-ammo—2—methylpropyl)—3-(p-ﬂuorophmyl)—3-hydroxy- 45
-phthalimidine, 22 g. of p-toluenesulphonyl chloride and ‘200 ml. of pyridine is refluxed -
for eight hours. THe solution is evaporated to dryness in vacuo and the residue is
partitioned between ethyl acetate and water. The ethyl acetate portion is evaporated to
dryness. The residue is recrystallisd from ethanol to obtain N-(2-[3-(p-fluorophenyl)-3-
d 50 hydroxy-2-phthalimidinyl}-1,1- dlmethylethyl)-p-toluene—sulphonanude, m.p. 206—9°C. 50
Anal. Calc’d for C,, H»,,N»FSO G, 64.09; H,537; N, 630 "
Found: C, 64.25; H, 5.39; N630 '
- - -A solution’ of 2 g of N~(2- [3-(p-ﬁuoropheny1)-3-hydroxy-Z-phthahnudmyl] -1,1-
v 'dlmeﬂztyl-ethyl)-p-toluenesulphonamme, and 50 ml of 90°¢, sulphuuc acid is allow«zd
55 to‘stand at room temperature for forty-five minutes. The mixture which contains the 55
sulphate salt - of 4’-ﬁuoro—2—(4,4(5,5)-dxmethyl—Z-mndazohn-z-yl) benzophenone is
quenched with- several volumes of ice water and neutralised with concentrated sodium
“hydroxide solution. The solid is separated and washed with water. On recrystallisation
from' ethyl acetite ‘there is obtained 5-=(p-ﬂuoropheny1)-2 3-dihydro-2,2 (or 3,3)-d1-
60 methyl-SH-imidazo[ 2,1-a]iscindol-5-ol, m.p. 194—6°C, 60
Andl. Calc’d for C,oH,,N.FO: C, 72.96; H, 5.78; N, 945 : '
Found: C, 72.88; H, 5.91; N, 9.45
IR (KBr) 1658 cm™%, 22732278 cm—




UV (95%EtOH) max 260 [err] (= 4,900) max 272 [err] ( = 4,440) max 250
[err] ( =13,480) On treating 5-phenyl-2, 3-di hydro 2,2(or 3,3

)di nethyl -5H i m dazo[2,1-1a] iso- 35 indol-5-ol with verogen—chi-or i-de,
there is obtained 2 (4, 4(5,5)-dinethyl-2-imdazolin- 35 ~
2-yl)-benzophenone, hydrochloride, mp. 174-6[err]C. Anal. Calc'd for :
[err]: C, 6 3{71:8 H 6.08; N 8.90. Found: C, 68.86; H 6.07; N 8.87. IR

q

.‘

(KBr). 1645 err], 2564-3077 cnferr] 40 U V. (isopropgnol) max. 249
[err] (=12, §4A0) 1,325,066 - : 40 EXAMPLE5. A 12 ‘Q
m xture of 68 o, ET Ilyl pyT)=3-(p-bromophenyl’) - 3- hy-
dr oxypht hal i ni di ﬁJeV (ﬁ)/g"\f F(ﬁ{ ‘;g NSl nyl chloride and 100 ni. of
pyridine is refluxed f f.n)el ght 3;srod)ut I on. i-s evaporat ed to dryness
and the residue is. 45 partrtroned bet'ween -et.h ate _%ls\évater The

y1-2- 5

recrystal | i atlo °Eg)z%m'b°%§cg 4%%%

4."'-.?." o h;nu; ¢ 1YarocCl] 0

p-
br onophenyl ) 3- hy ng N,lﬂbd{my.clﬂjsﬁm,sdgmeﬂwl et hyI) - p -
t ol uenesul phon- dm:nleQ;rﬁ 193 HB%HE\I;B‘&S]C Anal Calc d for [err] C 56. 71 ;

IR 1658 29 o

et hyl acet ate portr ;z

50 A soI ut|
-N-(2-3-(p- brom)phenyl)S hydroxy 2- pmmrmaun |

di net hyl et hyl ) - p- tou\umem»fpmrmf % iprd %ﬂ!{:{n’ F

al l owed to stand & fm% qgﬁ g 23"1\;,@ il e sin W£I ution |

Wm ch cont aihgs t te? '-ﬁ:nsfg ted Sy ﬁl tion. -On recrystalhsauon from 95%, ethanol there is 15 >
- br ono- (4, 4( 5, Dbdinaet MZ- -phwmiqumz zhty#h)mtwﬂobhéln’eﬁéﬂb@'ﬁ@“me“

quenched Wit h se\»@pla’haw W 5$ tralised with .

concentrat ed sodr he ’sol'id i s separated~and .

washed .ithopater, m&\soﬁlg&{&aﬁ m@-[stpham-i-hﬂmxﬁmyﬂhamnw]t—hl quéyle i s 20

obt ai ned 5-(p- brmﬂ@%&ulydn)su]ahogmmmywm@l 2{ 89% Juighuric acid is allowed to stand

di met hyl - 5Hi mi daﬁeﬁ?%&?&g 23 g_}l_rl olin Eéﬁ J@?&u"ﬁf{%ﬁlﬂp ‘d for
[err]: C, 60.51; soe.thter! anf sedwuh ozhﬂc %luBah. N R
7.82. ‘25 The solid is separa.ted and washed with water, On Tec StaB@m-P QIK 011@ 9 . 25
cnjerr], 2273- 27ﬁgolg:mieéﬁfﬂhmyl-z,q_glh%dro-z,z-dxhydro-z ,2(or 3 3)-d1methyl—5H—1m1 fo[2,1-a]- :
1, 325, 066 lsomd(éj::ilfgp 2133—-21 &7y 67; H; 652N, 1048 U. V. (95% Et OH) max. 224
[err] ([err] =24, 4 r@a)” 6’[\3143 %Z 6 780)" max. 275 [err]-.([err]=
6, 400) ( pH1)30 anBr %c[;ff, 73(PB0c="3, 640)- 5. - . On-treating
5- (pr br omophenyl )U.¥; (95%i BtH) max; -‘EH th E40 H- i mi dazo[2 - aliso- . 5
|ndo|I 5-[ersy] with hydrogen (tEq #s0) S Obt ai ned _- S

- br ono- 2- (4, 4(5,5) - di net hyl-2-"im dﬁzdglén 2- 3y3|)_)dlbee£1hzlo I;rengag(e[zl_a]m'

1-2,3-dihydro-2,2(or methyl-5H-imi -

hydr ochlort de m 1gd01§-%12:v§h@l%rdg}glﬁegiloﬁde, tl?ere is (?lgtamed 2-(4,4(5, 5)-d1methyl—2-mudazolm- 35
2-yI)-benzophenone, hydrochloride, m.p. 174—6°C. | . L
‘Anal. Cale’d forr €, H,N,O.CHI: G, 68. 68; H, 608 N, 8 90
Found: C, 68.86; H, 6.07; N, 8.87." . . _

IR (KBr) 1645 e, 2564—3077 cm* T
40 U.V. (isopropanol) max. 249 my ( —-12,940) - ._2_'_-j' e e 40

EXAMPLE 15
A mixture of 16.8 g. of 2—(2-ammo-z-methylpropyl)-3-(p-bromopheny1)-3-hy-
droxyphthalnmdme, 10 g. of p-toluene-sulphonyl chloride and 100 ml. of pyridine

' is refluxed"for eight hours. The ' solution is evay aporated to. dryness and. the residue is

45 paruuoned between ethyl é4cetate and’ water. The ethyl acetate portion is evaporated 45
to a solid residue. On’ recrystallisation from. ethanol there is. obtained N-(2-[3-(p-
'bromophenyl)—B-hydroxy-_ZPphthahmldmyl]-1l - d1methylethy1) P - toluenesulphon—
amide, m.p. 234—7°C. -

' : 'Analde’Calc’d for C25H25NZB;§%' 450 56 71 H, 476, N '5.30. o
Found: C, 56.91; H, 4.65; '

. .. A solution ofIiIi g of N-(2—[3—(p-bromopheny1)‘3-hydroxy—z-phthahnndmyl] -1, 1-
_dlmethylethyl)-p-mluenesnﬂphonaxmde and 50 ml. of .90%, sulphuric acid. is. allowed
to ‘stand af room . temperature for forty-five minutes. The solution- .which ‘contains
“the wilphate salt of 4’-bromo-(4,4(5, 5)—dunethyl-z-1m1dazohn—2-y1)henzophmone is

55 queniched with several volumes of ice-water and neutralised. with concentrated sodium 55

' _hydroxzde ‘solution. The. solid is separated .and washed with water, On recrystallisa~
tion from ethyl acetate, theré is obtained. 5-(p-bromophenyl)-2,3 d1hydro-2,2(or 3 3)—
dlmethyl-SH-mdazo[Z 1-a]isoindol-5-0l, m.p. 192—4°C.

Andl. Calc’d for C,.H,,N,BrO: C, 60.51; H, 4.79; N, 785 n

60 Found: C, 60.51; H482N782 : R L 60
IR (KBr) 1639 c:m—1 2273—2778 ecm™ AL

50




Anal . Calc'd for [err]: C 54.91; H 4.61; N, 7.12. Found: C, 55.09; H,
4.67; N, 6.75. 10 IR (KBr) 1661 crr[ err], 2500-2941 cnjerr]
en. the
procedure of Exanpl es 13- 15 is repeated to react appropriate 2-(2- .
am no- 2- al kyl al kyl - 3-aryl - 3- hydr oxypht hal i mi di ne hydrohal i dé§&W| th aryl or
al kyl sul - 15 phonyl halides, there are afforded the follow ng
vl - 3- hydrox_y 2- pht haI i m 245Gl yl]-1,1-dial kyI akyl ) sul pho-- am

sul pha*te sal tﬁVo(95%Bt()H)ﬁ)r d%dnla k-24-,4on) dazol in-2-yl- phenyl ar oyl corrpounds
(11) which are neutrali s@d‘ E?f*f(f)‘i’cﬁﬁé ropriate 2,2(or 3,3)-dialkyl-

5-aryl -2, 3-di hydr@Hw zg ndol -5-ols (111) which may be
aC|d|f|ed e. vvlt h roc orlc acid, to afford the correspondi ng
4,4(5,5)5 di al k IOn?uemndai-(pl-bromq’phepyl)-z,&amqua,ﬂ?hneﬂm-ﬁhm doe{Rdwiisb- 5

d- addi ti oni® o o dGm-digstivicks (| 1),
i R R e TR ),
557

. l'ae: [err] wherein
Rerr], R[er riro ersls err| and R[err are defi ned bel‘ow 23
14 [err ]10 1R (KBr) 1661 cm—, 2500—2941 cm™ S 325 066 : 10
15 EXAMPLE 17U VA“&"B{"&%"P%W%WZWS e R
2-{ 2- ani noet hyl") - 3: (p- chl orophenyhkaﬁ?h‘gq%oxypht hal imti dl ne 13 3 g. of

p-tol uenesul phorWhenad proéeth@e 8 Hxadiplds 13—150i r@yateddbﬁacu @pﬁbﬁmcb-t o stand at

room t enper at um@-?—dkyl h—@!ebhhmmthalﬁh ml idey wi Wskth water 5
and ext ridct edﬁ’i E% T’P@ 'g_%f Sy tﬁﬁsﬁh - evaplbr at ed
to dryness _5- s&;hytg ﬁsldfa%gja, dgg,hfl.gryl_ ,@e days On
recrystalli sa?tggmo:ﬂpom()'_i )J?qlgtlﬁareh e appm e wglﬁgﬂé_ :

N (2-]3- chi :

MR ﬁ%ﬁﬁgﬁ% %ﬁj g?%? "@ﬂiggfh (A G
60. 32; H 4. ,(1), 1, 1) d(Ia\% bythef H 4.50; N, '

6.08; d, 7.56. 10 A sof utlon of 18 g.
of N-(2- [3 ( p- chl oropheny ) - 3- pydr I?gy 2- p?t haI I nmyl] -
et hyl ) - p-t ol uenesul phona m O uric aci d is allowed to
stand at roomtenperature The sol uti on gontai ni ng

t he sul phate salt of 4'-cfqforo- 1(2 i m da |n72’137¥59"- benzophenone is

quenched with several' vol unestibf: 15 °  jce-taler and .neutral i sed Wit h
cohcentr at ed SOdI um hydrOX| de soI ution. The s I i d i's 15 '

o ¢ 'é:
| C 0 HCI

. (IIII

" wherein R, R?, R*, R4, R® and R’ are defined below:



separated and washed with water. On recrystallisation from

di met hyl acetam de there is obtained

5- (p-chl orophenyl )-2 _3-dihydro-5Him dazo [2 1-a] isoindol-5-0l m-p—
208- 210[er2LC (dec ) Anal Calc'd for [err] C 67.49; H, 4. 60 N, 9 84;
d, 12.45. . Found: C, 67.18; H, 4.32; N, 9.68;, d, 12.70.

20 IR (KBr) 1645 cn[err] 2380- 3000 cn[err] U V. (95@6EtCH) max. 223 [err]

( =19,000)  infl. 242.5 [err] ( 8. 3OQ%29&£. 268.5 [err] ( = 4 400) 25
bl b Fﬁ&

max. 272 Herr] (= 4.400)

max. 251 [err] ( =11,000)'max. 264 [err]- (. =10,:800) On- treatlng
\Z _ ol with hydrogen
chloride, there is obtalned 4 -chloro 2.§25|n1dazolln 2-yl ).benzophenone 30

hydr ochl ori de,] m p. 170- 2[err]C

30 Anal. Calc’ d~for {err} C 59;,8!3 AL AL N

59.63; H, 4.50;-"N;8: Y. g fBr-f$64
2510

By

-3
ot ;
bro: )

max. 265 [erﬁ] ( —12f300) & 5

(1 soproparnol ) X.& 2 ehﬁ] = 81, B

of Exanple 17 | ?%pé}at%g o) 'ﬁe%t & -Z-Erﬁ odd
aryl - 3- hydr oxy|pBt Fal i&i @ nés wr “fhel'rN'hyslro‘ﬁalﬂ« dés
al kyl 40 sjul:phonyl- -hal-i.des, :-t-here are.afforded-
N-(2-[3-aryl -

contacted Wt
2- |n1dazollnm2-' Syt aBoyE @ Edsgwhg ch-am
follow ing 5- aayl @r hgdrﬁg Eﬂ-l-n%n Baza\[Mzg 1%]

herelnafter Ilsted 2_|n1dazolln 2 yI~ 45 pheny

1, 325 066 %
5-Aryl -2, 3-Di h
a]IsorndoI 5-

AN

drrodophenyl) H-indazo-
[2, 1- a]rsornQoI&S | ¢
5-(3',4'-dieth eggl
2, d| hydr o- 5I—P;E‘m_§a -
[2 a]rsorndo -5-o0l
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2,3-di hydro-5-(4 '-tolyl)- 2-(2-imdazolin-2-yl)-4'-
5H i m dazo[ 2, 1- a] i soi ndol - 5- ol met hyl benzophenone hydro- chloride
. 2-(
2-

2, 3-dihydro-5-(2-thienyl) - 2-inidazolin-2-yl)phenyl -
5H i mi dazo[ 2, 1-a] i soi ndol - 5- ol thi enyl ketone hydro- chloride

2, 3-di hydr o- 8- net hyl - 5- phenyl - 2-(2-imdazolin-2-yl)-4-
5H-| m dazo[ 2, 1-a] i soi ndol - 5- ol met hyl benzophenone hydros .chl ori de
2, 3-di hydi\f 5- phenyl - 6- propyl - 2559 2-im dazolin-2-yl )-6-2{ 5
5H-i m dazdi2 l-abisoihdol-5-0l BP0 p . _ Ati de
5-(4' - Umphenyl ) 2, 3- EXAMBLE b’;rorm 2-(2-i i dazol [ n-
di hydr 6-5H-i i daz ?lu onagfllf g of 242-aminoe ¥137 b 142; bﬁ'@x
I SOI nd0| 5- Ol me’ t 100 -toucnzsfol:' glytecﬁlofl uxnurc \i phenyl )
3", - di gl or an?—azﬁcteﬁwﬁh ﬁu le i1 Ztﬁha portion. is evaporated o dryness 5
I m dazol I n-2- ylaydamzrprn@ﬁe y&(%lfgld@dlh‘ﬁ@a%ﬂ %n r;crd);ftalh;augrt;h:ﬁom :
hydr ochl ori de 591‘1‘95’ e? ‘B ~[3-(p~chlorophenyl)-3-hydroxy-2-p m-

; di thyl)-p-& e B}
4" -1 uor o- 2- (24,1 OZHH bﬁﬂé@k%ﬁ el77s. . _
2-yl )benzmaheno'«o@dhmm HSO500 1 CQ 56. chl ongde

ﬁH;ji m ﬂf‘zo.[ (Zj 1-2 i per uﬁ;‘og-o‘ﬁ " ililiicso %s ’93051111150: con% ﬁ S t 2-(2
ydrochloriae *-Ehlic Qg%‘} i- JE&Q is quenched Wlth ab ) )

2, 3- di hydi®- SHideriattnzn] lisdd thh concentratddl’ﬁo ﬁﬂq dibkid2- sglhr ermopineﬁsone 15

i soi ndol - 5- o]l separated and washed with water. On rec ethylacetarmde there

2, 3-di hydr o- 5- %WQ%E% F@)gl)l,lomphmyl)-z 3-d1hy§?ot??§-in}ﬂaacg%,b-la] 1ﬁnn§ol>;r51 PPy
fo

phenyl ) - 5H-i ni AL IS N, 4P c, 6749<iimaéh®>9>ebe@zmhenone 5- ol

7- brono- 2, 3-di héygofosotimymot a8 y;l £ N—(Z-[3-(p-§!ldsv!pme) Zwaoxyﬁmmudml]-

="
"J"'Jl

hydr ochl oed de Feoynd; 4; i85 Hpa32h NNY/48) € 2 15870. 20

2', 4" -di br ono- ﬁéﬁ?ﬁ"%&%d,zﬂ W?Efn"é‘l-l-lggodazo[z 1-a] -

i n- 2 yl ) benzo Ey 55w = 8300) . hydrochlori de
26 17 : max, 2685 mp ( = 4,400)1 325,066 - . .

17 5-Aryl 22, 3- Di hydr 0- 5- Imaxlaﬁa[zmyle = 4400P- | m dazol i n-2-yl Phenyl 25
a]1soindol -5-Q's ~ PHD U'gg’“@?drochl ori des

2, 3-di hydro-5- (5,6, 7, 8tetn?a§h r6“‘"2 Y91 i dazol i ne- 2-yl ) pheyl -

napht hyl ) - 5H i M d®ZQreating 3- (p-chlorophenyl)-2,3- Qihydeo-TH-Bnitieb 123 Y Edindol25-0l with
hydrogen chloride, there is obtained 4’-chloro-Z—(2—1m1dazolm-z-yl)benzophenone '
30 hydrochloride, m.p. 170—2°C. - 30
Anal. Calc’d for CanNzClOHCl C, 59.80; H, 4.40; N, 8.72; Cl; 22.08.
Found: C, 59.63; H, 4.50; N, 8.72; Cl,2179
IR (KBr) 1647 cm'1 2300—3200 cm—?
U.V. (95% EtOH) max. 252 mp ( =12,100) . .
y 35 © .max. 265 mp ( =12,300) S B 35
(Isopropanol) max. 264 mp ( =11,00) - :

-~EXAMPLE 18.

When the procedure .of Example 17 is repeated to react 2—(2-ammoethyl)—3-
aryl-3-hydroxyphthalimidines or their hydrohalides with appropriate aryl or alkyl

40 sulphony] halides, there are afforded N-(2-[3-aryl-3-hydroxy-2-phthalimidinyl]alkyl) 40
sulphonamides which are -contacted with sulphuric acid to afford sulphate salts of
2-imidazolin-2-yl-phenyl aroyl compounds which are neutralised to yield the follow-
ing 5-aryl-2,3-dihydro-5H-imidazo[2,1-a]isoindol-5-ols which are acidified, e.g. with
hydrochloric acid, to produce the corresponding hereinafter listed 2—1m1dazohn—2—yl—

45 phenyl ketone compound ac1d-add1tlon salts, e.g. hydrochlondes 45



[ 2, 1-a]i soi ndol - 5- ol napht hyl ) ket onehydr ochl ori de
5-(4-trifluoronethyl phenyl) - 4' -trifluoronethyl-2-(2-

2, 3-di hydro-5Him dazao[ 2, 1-a] - imidazolin-2-yl)benzophenone

i soi ndol - 5- ol hydrochl oride 5-(2-trifluoronethyl phenyl) -
o

-trifluoronethyl-2-(2- 2,3-di hydro-5Himdazo[ 2, 1-a] -
i m dazol i n-2-yl ) benzophenone i soi ndol - 5- ol ,
hydrochl or| de. 5- furyI 2, 3-di hydro-5Hi nm._dazo- _ ’ .
furyl - ©-i.nmi dazol | 2 vi)- [2.1- af’?%seﬂﬁﬁdol 5-0ol -t g ___.pﬁény-j
ketone hydrochl oride 7-chloro-2,3-di hydr o- 5- phenyl - ALE
5ch|or02(2in1dazolin- 5I—|—in1dazo[21a]|soindol'5 ol . .
2-yl ) benzophenone h «ch o_r| de 223 di hydr,o- 8- PRe ghenyl
2-(2-imdazolin-2- f 1- a] Q% Hodrochiorides -
met hyl benzopheno.n.e. - - . hydro-5
5- et hyl ami no- 2- 22ﬁmhd‘tz-é+($s4- phenyl - 5H- i W%M@Mz Dr S0-

2-yl ) benzophenone RS Hrmdge- 5 of 4'-diiodobenzophenone . ch orj de
7, 8-di chl.oro- 2, 3- R 0" 5 ol 4, 5- dl’é%(fdél?%deZ (2-im-dazolin- -
phenyl S5H 1 m dazo 03 A -digthagphenyl)-  ~ 2-yl )benzmphﬁmme hydr o- indol -5-ol
chl oride 2, 3-di’hy 'élhydfe}ﬂig RROXY - imid Dbereephsnend n- 2-yi) - 4, 5-
5- phenyl - 5Hi m da dﬁl]' = di meth phenone i soi ndol -5-o0l
hydr ochl ori de 2, 3;%&5.9_@1&1;1)4 odophenyl ) 2.(2_mdazo]m.a-y()a‘-l m dazolin-2-yl)-3
' - 5H-im dazol 2, 15&fimideoadelisobddi5-ol | odeivdylbapipbmondydrpdr o- chl ori de
8-n-anyl - 2, 3-di hydro-5- phenyl - 4-n- afjlemds. (2. |mdazol|n 2: »
5H i m dazol 2, 1- a]hggihg;gg},- Pmithy)- - Y1) beRZaphemRRsbhsaki.0- chI oride
2, 3-di hydr o- 5- pheﬂlj-hml zﬂQ,(D-f&]Homdol—S-o] 2-(2-i mtldéhymetoﬂe L)- 5- '
5H- i i dazo[ 2, 1-a] i soi ndoI 5 oI pr opfoli@#zophenone hydr o- chl ori de
8- n- but oxy- 2, 3-di - 4-n-bu dazolln-
5H i m dazo[ 2, 1- a] Bg Efi?,-‘_‘ﬁ 2 yI )ngm 4! 4'31161 o- chl or| de
23d|hydr05(34d|rret nhl@rizlazolanyI) 3,4 -
phenyl ) -5Hi m daz%_giih ]5-h 16- ' d| rret henz Qe ne hydr o-
soi ndol -5-0f byt shantepmmk, o5, MAORERI L 000
2-(2-imdazolin-2-yl)-4"-"phenyl)-5Him da gl-a]-
propoxybenzophenone hydro- |50|ndol 5-o0l o -~ chloride
5-(4’-bromophenyl)-2,3- 4'-bromo-2-(2-imidazolin- .
dihydro-5H-imidazo[2,1-a]- - : 2-yh)-benzophenone hydro-
isoindol-5-ol ' 'chlorxde
- 5-(3’,4'-dichlorophenyl)}- - -3, 4’-d1chloro-2-(2- :
2,3-dihydro-5H-imidazo- ' 1m1dazohn—2-y1)benzophcnone ¥
[2,1-alisoindol-5-0l a hydrochloride - -
5-(4'-fluorophenyl)-2,3~ a " 4'-fluoro-2-(2-imidazolin-
~ -dihydro-5H-imidazo[2,1-a] ' 2—y1)benzophenone hydro-
* isoindol-5-o01 _ chlonde S
' 7-bromo-2,3-dihydro-5-)4-tolyT)- - 5-bromo-2-(2-imidazolin- -
- 5H-imidazo]2,1-alisoindol-5-01 . o 29D- -methylbenzophenone
- . : ' hydrochlonde s
7,8-dibromo-5-(4bromophenyl)-' o 44’ 5-mbromo-2—(2- S =
2,3-dihydro~5H-imidazo[2,1-¢] ' lmldazohn-z-yl)benzophenone
~ isoindol-5-ol : hydrochlonde
2,3~dihydro-5-(2,4-dimethoxy-~ 2-(2-imidazolin-2-y1)-2',4"-
phenyD)-5H-imidazo{2,1-4]}-isoindol- dimethoxybenzophenone T
5-01 hydrochloride _ ¥
5-(2,4-dibromophenyl)-2,3- 2',4'-dibromo-2-(2-imidazo- '
- dihydro-5H-imidazo[2,1-4]- lin-2-yl)benzophenone

isoindol-5-ol hydrochloride o



1, 325, 066 EXAMPLE 19. A solution of 10 g. of

2- (2-am noet hyl ) - 3- hydr oxy- 3- phenyl phthalimdine, 8 g. of

p-t ol uenesul phonyl chloride and 5 i

roomtenperature for six hours. The moxture is guenched with %Eter. The
Bol ved in

aqueous portion 5 is separated and the oily residue is d
ethyl acetate. The.solution is extracted 5 with water and then evaporat ed
to drynesg in vacug., The residue soliﬁsfog@s on stand ing. On 17

recryst al ITseationr I‘F\ATITI etramot—t-here—t-s—obitatnet—

N- (2-£3- phenyl - 3- hydr oxy- 2- phthal i m di nyl]ethyl)-p- toI uenesul phonam de,
mp. 160-2[err]C. Anal. Calc'd for- [err]: C, 65.38; H 5.24; N, 6.63; S,
7.59. 10 Faund: 5.&y1-ﬁ§D2:9dro-bLImﬂlazB&,1- N, , 6. DAmidReolid-24Brhenyl -

10 EXAMPLE 20 A SOI uti om]la«imdﬁl-@Oh of Aroyl Compound Hydrochlondes :

N (2-[ 3- phenyl - T gyt e phonam de and
20 nil. of 90% suI dg’)%("é Pﬁg&h’g’ ed to%ﬁ'ﬁﬁﬁ"@% ﬁ?“?gurr{oerature for

30 minutes. The so[z,lt-a]m&ss-quenched withi chidqqlie act ed 15
with ethyl” acetate_ The aqu ﬁ ortlon S neutrallsed vvrth concentratéd
sodi um 15 hydr oxi %ﬂéﬁgﬁgﬁ, lp - golid ist g‘gll washed with

5.0 |on

water. On recrysta i et hyl d THErE s obt ai ned

5- phenyl - 2, 3-di hydro 5H-| m- dazo[2 1 a] i soi ndol - 5- oI m p. 207-210[err]C.
(dec.). Anal. Calc 591 6. 77, r@gb 21@- 20.. 20 Found:
C, 76.63; H 5766;2 o o2 bersophencac 2. S 20
IR {KBr) 1645 crr[err %100 3000 cnjerr] U {’7 28%’69‘504) inf. 225 [err](
=14, 900) nmax. 268 l-]2,3(d1hydr0-4ifﬁﬁﬂi)azo( HI) ﬁmz-(z w])- ( =13, 500) 25
On treating 5- phenlgl-aisondgh5®}dr o- 5H- i ni dazopleas] k qe ndes_ ol with
hydrogen 25 chl ory_gﬁom_bg%gdrbggg gi ned 2- g,gm&gb a2-yl )benzophenone
hydr ochl ori de, m p5H-ifRiBazolO-@lisod obec. ) .. Apbenzo dﬁeﬂydhﬂl’ [err]: C

67.03; H, 5.27; N, 9.77; d, 12.36. Found: <lorid6. 88; H 5.33; N, 9.83; d,

12.50. 30 IR ( 1 _24003

30 UV, (95%&%%&‘?@&?&%% 12,800§mﬁﬁm IS- 1. A
conpound havi ng - the general fornula: 35 . chloride erer n R[err] i s phenyl,
nonohal ophenyl , ;'I:k n non (I ower) al :

(1 ower ) al kyl phenyl ﬁﬁrﬂm | phenyl , -'_

di (| ower).:al koxyphaam-ls-,ol threnyl, pyridyl,
5,6,7, 8- tetrahydro napht hyl; R2 is hydrogen ha 0%71 -am no, 1 ower

al kyl am no, | ower dﬁ% ‘s'al koxy; R[ ‘gg@Pr when Rl err] and
R[e,rr] are dissim @&_5,3{1 err] and sane

2,3-dihy dro-7,8-d1methoxy- 2-(2-imidazolin-2-y)-4,5-
5-phenyl~5H-1m1dazo[2,1-a]- _ dimethoxybenzophenone
isoindol-5-ol hydrochloride
2,3-d1hydro-5—(3-xodophenyl)- ' 2-(2-imidazolin-2-yl)-3'-
5H-1m1dazo[2,1-a]1somdol-5-ol iodobenzophenone hydro-

. - chloride .

_ 8-n-amyl-2 3-d1hydro-5-phenyl— 4-n-amyl-2-(2-imidazolin-2-

: 5H-1m1dazo[2,1-a]1somdol—5—ol yDbenzophenone hydro- .
. chloride .
i.2,3-aihyd:o-5-pheny1-7-propy1- "~ 2-(2-imidazolin-2-yl)-5-

5H-imidazo[2,1-a]isoindol-5-0ol . propylbenzophenone hydro-
T . chloride _
" 8-n-butoxy-2,3-dihydro-5-phenyl- 4-n-butoxy-2~(2-imidazolin-

. 5H-imidazo[2,1-a}isoindol-5-o0l 2-yl)benzophenone hydro-

""" . 2,3-dihydro-5-(3,4-dimethyl- . 2-(2-imidazolin-2-yl)-3’4'-

' phenyl)—5H-1m1dazo]2,1—a] dimethylbenzophenone hydm—

. isoindol-5-ol _ chloride _
' '2,3-dihydro-5-(4-propoxy- 2-(2-1m1dazohn-2-yl)—4'

. - phenyl)-5H-imidazo[2,1-a]- propoxybenzophenone hydro-

" isoindol-5-o0l chloride - _ -




40 they are both sel ected from hydrogen, hal ogen, (lower)alkyl and
(lower)al koxy; 40 R err] and R err] are hydrogen or (lower)al kyl and
; |

nnnohalophenylsulphonyl di hal ophenyl sul phonyl, nono(l ower) al kyl -

phenyl sul phonyl d|(|0mer)alkylphenylsulphonyl or

(Iomer)alkoxyphenylsulphonyl 2. A conpound according to Cla|n11 I n which
! R[err] 4 3. A conpound aCCOﬁglng

/] oY I VLN 9 . ) 2 Vel s a¥olaagle) d
according to any one of Clalms 1 t@XAMRMEeweln R[err I s 'sel ected fromwl
phenyl , - mchl of Pﬁfﬁ‘

Ii% “‘g g@hﬁ@:;f. mldll"""’Wcormounol

accor di ng to a% ] "B from
p-i odopbeny; p:sbepmmplamgné ¢ﬂyomidmk@rcmsp&mmw ethyﬂacamﬁu Tie acted 5
3, 4-di chl oro- 90k water gidehep| cvapprated d¢ Biymopivacy. idye soligkifies on- stand-

p-trifluoronet "”]‘“u‘sa)‘f"’_‘mfﬁ’m ethmgxlmﬂme R ot § . _"_%dg’pﬁ“l‘,‘t?nl}%‘iﬂi‘f’dz accor di ng
to any one of I ) i@v N % 6.3 EN%G? .98b.ed. fromp t ol yI

3, 4-di netfoy| phBoupd C,p&512&i: G)Oﬂpﬁ,edmts,ﬂm di rret hoxyphenyl 2-thienyl;

2-pyridyl and 2-furyl. 7, A corrpou__ éﬁrdl ng "__"any one’ of d ai s 1 to 6,
wherein Rierr] ang Blghf 1ot 55 ML 2 Et"% m;a?aﬂeﬂ;m.,- 5
s at room )

55 18 toluenesulphonamide and 20 ml of 90, sulphuric 5
18 EXANVPLE 19. tefpeaingtfodp pltutd The solfitiod- 1(p ueaciied ok fiop - 3 phenyl

TS S Rt SR tr e LU

quenched with Mmlm-sﬁbmpazmeawcp@ lon L 1s"separ at ed and the oily
residue is di sdul. Gelfdifey anﬁelﬁeWeH, 51ﬂ3eNsldlZGt ion is-extracted 5 with

wat er andzthen %‘g&gﬁ%ﬁf g? _ Bs.in vacuo.. The residue solidifie? on
stand- ing. Only ?s/Sﬁté‘ﬁBinsagz:sm
yd

rmiqu‘o anol there i s obtained
N-(2 [ 3- phenyl r ox |ﬁ|dmoyl ] ethyl)-p-tol uenesul phonam de,

mp. 160-2[err]C &}, @a*@SﬁlnT."w Fé&b¥P) C, 65.38; H 5.24; N, 6.63; S,
7.59. 10 Fou 33y 851 Dhiao(B a1 Sindbt- 48 wien 5
10 ExAVPLE 20 Ausid Uﬂh&@%%gﬁéﬁe@ z-(2’.’,@111”0&1‘32-,,13’:5&20&1%@(.. S g 25
N-(2-]3- phenyl193—l7r=_ r(dtxy 2- pht haI i mdinyl]eth - p-. t ol uenesul phonam de and
20 nm. of 90% 4ed-Shag i QlP 41 13 égﬁ‘ézgt cY7a’P‘ 1%%6m t enperature for 30
m nutes. jsphe s Hr |f Pce-wat er and extracted 15 30 Wi th
et hyl acetate. y] @5%qmemﬁla:p(zfdm,@@ e&zmptral ised with concentrated sodi um*
15 hydroxi de sol UWHARWHRBARGIS ¢—i s separ at ed and vvashed wi'th water. On
recrystal lisa- tibfPromndhanes dyeaediomiiae there is obtai ned '
5- phenyl - 2, 3-di hydro SH-1i mdazo[2 1- aJisoindol-5-0l, mp. 207-210[err]C. 3

(dec.) Anal Calc'd fof-[efr]: 76 7% H 3663 N 11 20 20 . Found:
C, 76.63; H 5.66; N, "11.00. RZ N-CHp - fmmﬁ :
20 IR (KBr) 1645 cn{err] 2300 36 fj lB5V (95% EtC]—I) - 225 [err]

35 wherem R1 is phenyl monchalophenyl, d1halopheny1, mono(lower)alkylphenyl, di 35
(lower)alkylphenyl, trifluoromethylphenyl, .mono(lower)alkoxyphenyl, di(lower)
‘alkoxyphenyl,. thienyl, pyndyl furyl or §,6,7,8-tetrahydro-2-naphthyl; R® is
hydrogen, ‘halogen;, “amino, lower alkylamino, lower “alkyl ‘o lower alkoxy; R®
is hydrogen when R* and R?® are dissimilar and when R? and R® are the same

40 they are both selected -from hydrogen, halogen,. (Iower)alkyl and (lower)alkoxy; 40
R* ‘and. R ‘are Hydrogén or (lower)alkyl and R® is (lower)alkylsulphonyl ~phenyl-
sulphonyl, ‘mcnochalophénylsulphonyl; dihalophénylsulphionyl, “mono(lower)alkyl-
phenylsulphonyl, d:(lower)alkyfphenylsulphonyl or (lower)alkoxyphenylsulphonyl.

2. A compound according. to .Claim 1 in.which R* and R’ are methyl groups.

. 45 3. A ‘compound  dccording to; Claim 1 in which R* and R® ‘are both- hydrogen 45 :
4. A compound according to dny one of Claims" 1"to 3, wherein ‘R is* selected .
from phenyl, m-chlorophenyl, p-chlorophenyl and p—ﬂuorophmyl i

5. A compound according to any one of Claims.1 to 3, wherein R! is selected
from p-mdophenyl p-bromophenyl o-chlorophenyl; 3,4-duodophenyl 3,4-d1chloro-
50 phenyl; 2;5-dibromopheriy] dnd - gnd p-trifiucromethylphenyl. . 50
6. A compound according 't any one of Claims 1 to 3, wherein R‘ is selected
from p-tolyl 3 4—d1methy1phenyl’ p-methoxyphenyl 3 4—d1methoxyphenyl 2-tlueny1
2-pyndyl and.2-furyl. .
7. A compound accordmg to ‘any one of Clanns 1to "6, wherem R2 and R®
55 both represent hydrogen, =~ = SR 55



max. 268 [err] ( = 4,200) (pHL) max. 250 [err] ( =13,500) 25

On

treating 5-phenyl-2,3-dihydro-5Himdazo[ 2, 1-a]i soi ndol - 5-ol ,with hydrogen

25 chlori de, there is obtained 2-(2-im dazol | n 2-yl )benzophenone

hydrochl ori de,*¥m p...195-7lerrLC. ddec.). WIS Caic'd for [err]s C-.67 .03:18

H 5.27;, N, 9.77, A, 12. 36. Found'C @(A@&?Llﬁw5 33; N, 9.83; O, 12.50.

30 IR (KBr) 1650 seiutro}x of ZG&OOBZ@Dmm{eéM)- -hydroxy-3-phenyl phthasltl;xr;ldmte’ 8 g.
U:V. (95% Et OH) max®f 2 \pyrigjoe dg Aloged & stand at goom
conpound havi ng the“ﬁ’éfa’é Imm &ldi%eh s Y §?§y1$eta Bl %?&‘&f”“
phenyl , nonohal opherigh waeh éna edrm hia) e fekidie\sbljdifits on- &an

30

(1 ovver)al kyl phenyl , ingr O mmtd] lthmsnb utwérljg-lémbyphéﬂwroxy%

di (I ower) al koxyphegﬁ,_““g 653 24 63 S, 759, -

5,6, 7, 8-tetrahydr o- Ead h,ﬁ}hfgg'rﬁ, 55253 eh, %al’o én, amino, |ower 1o

al kyl am no, | ower al kyl or Fower al koxy, err |s “hydrogen when -Rlerr] and
err] are dissinilar and-whén: err Fe

e o oSk R @%M% Em i

(1 ower) al koxy; 'nreesomﬂdmgﬁ&c&a h;ma)ca ‘1 s

'I'hpl‘agmphs- patid iso tralised with - concenu'ated ‘sodium

B oy o Tyedie Wi‘ﬁ?ﬂﬁ!ﬁﬁﬁﬂmﬁgﬁi

Rlerr] is (I ovrlér)al Wyhmbh@nyel
nonohal ophenyl sul ph ]Lr‘ eqml
ul phonyl , di ](l:sgg

n—n

d R e¥r] aFemfeEiie3 sN, Yl
alnn \T[/nl cn] R?IU gﬁ%

one of O ains 1 t er=r]4 sel ected from phenyl,

1; 2,5-di brom) Ve, aaee m and uoromet hy enyl .

50 6. A corrpound acdwi. dialely forcC,&h OrIECloK?,@@bHsSZ_?,M%?,&vﬁéﬂél n Rerr]
sel ected fromp-tol gg“nd ngﬁ ?ﬂﬁ gp_‘ulias%et hoxyphenyl :

3, 4- di et hoxyphenyl ‘qu _lgrggb)z furyl. 7. A corrpound
according to any one (I 61—vvhere|n Rerr]- and R[err] 55
both represent hydr ogehA compound havmg the general formula:

55 . 1,325, 066 _ 19 8. A corrpound
according to any one of C-ains-L.to 6, wheresn R2 fs selected from

fluorine, bromne, chlorine, iodine, get ) Ne@pok.ymgsnet hyl and et hyl .

A conpound according to any one of O & @, mherein Rlerr] is
p-tol yl sul - phonyl. 5 10. . A compound g&CCl’OdI ng to any one of
Clains 1 to 8, wherein Rerr] is- selected 5

35 wherein R! is phenyl, monohalophenyl dlhalophenyl mono(lower)alkylphenyl di
(lower)alkylphenyl, trifiuoromethylphenyl, .mono(lower)alkoxyphenyl, dl(lower)
alkoxyphenyl, thienyl, pyridyl, furyl or 5,6,7,8-tetrahydro-2-naphthyl; R* is
hydrogen, halogen, amino, lower alkylamino, lower alkyl or lower alkoxy; R®
is hydrogen when R* and R® are dissimilar and when R? and R?® are the same

40 they are both selected from hydrogen, halogen, (lowerjalkyl and (lower)alkoxy;
R* and R® are liydrogen or (lower)alkyl and R® is (lower)alkylsulphonyl, phenyl-
sulphony], ‘monohalophenylsulphonyl, dihalophenylsulphonyl, mono(lower)alkyl-
phenylsulphonyl, di(lower)alkylphenylsulphonyl or (lower)alkoxyphenylsulphonyl.
2. A compound according to .Claim 1 in.which R* and R® are methyl groups.

45 3. A compound according to Claim 1 in which R* and R? are both hydrogen.

4. A compound according to any one of Claims 1 to 3, wherein R* is selected
from phenyl, m-~chlorophenyi, p-chiorophenyl and p-ﬂuorophenyl

5. A compound according to any one of Claims.1 to 3, wherein R* is selected
from p-iodophenyl; p-bromophenyl; o-chlorophenyl; 3 4-dnodophen}l 3,4—d1chloro-

50 phenyl 2,5~dibromophernyl and m-~ and p-mﬂuoromeﬂzyfphenyl '

. A compound according t6 any one of Claims 1 to 3, wherein R? is Selected
from p-tolyl 3 4-d1mer.hy1phenyl p-methoxyphenyl; 3,4—d1methoxyphenyl Z-thxenyl
2-pyridyl and 2-furyl.

7. A compound accordmg to any one of Claims 1 to'6, ‘wherein R¥ and R®

55 both represent hydrogen.

* c L M § * :

al koxyphenyl swLptmaia d»rC,Z{“IsAocm;rmJnH asa;a}r dlzng to daim1'in which
.3. A conpound according t%
45 4. A conpound. according

S

ophenyl, p-chi orcprhhenylrnaara:tomcftuerls,pmnyl 5. A conpound accordi ng

it - i B B B e
r p

30

35

45

50

55

-t

¢




from et hyl sul phonyl; n-pentyl sul phonyl; phenyl si phonyl;
p-f1 uorophenyl sul phonyl ; p- chl orophenyl sul phonyl ; p-bromophenyl sul phonyl ;

3, 4-di br onophenyl sul phong/l and 3, 4-di fl uor ophenyl sul r)honyl . 11. A conpound
according to any one of. Clains 1 to 8, wherein Rerr] is selected 10
from 4- et hyl phenyl sul phonyl ; 3, 4-di net hyl phenyl sul phonyl ;

3, 4- d| hyl phenyl sul - 10 hon | ; hoxyphenyl sul phonyl ; and

p- et’hOX-%Lf.’ZDE"I %XI ann\jL F‘EQ y 182%% yp Y P Y 19

N- (R=f3- (p-Chl drﬁphmyxid)ac&kdjw -oﬁeqﬁrmdixaélmsdwheyﬂu]m:s sﬂechcchfednhyl et hyl) - p‘

t ol uenesul p chlofifié, iodine, methoxy, ethox¥, methyl and ethyl.

N-(2- [ 3- (p- Fh\&g\%pcﬁ%‘)ﬁﬁ Wﬂ%mrmz Bitairn § 7 bivHgTT R1‘$1P et hyl et hyl ) -
15

P-tol UerlGSAJkQﬁ'&ﬂﬂ”ddﬁiﬁdmg .any one of Claims I fo. 8, wherein R® is selected =~ 5
15 14. from ethylsulphonyl; n-pentylsulphonyl; phenylsulphonyl p-ﬂuorophenylstﬂphonyl ?-

N-(2-13- Wdr%ﬂ%%?ﬁ%@f lgmﬁenymﬂ onyl and ;T§ﬂuomépﬁimﬁ%ﬁuﬁi4my}dﬁwab p-tol uene-

sul phonan dé. 4 cotnpound -ac¢ording -to-any-one of Claims -1-to-8; wherein-R® is
N-(2-[30(p- gt ox,yﬂﬂneﬂhfpm&mﬁhdiynylsl4-cﬁetﬂymlmﬂhyl etipy! ) p-
t ol uenesul pmhmln?d%eéhgmhcnylsulphonyl ; ad5p-ethoxyphenylsulphonyl. -

N- (2-[ 3- (p- WHWB‘QSPY?”&?(?W’GYIH%I]WWY‘}B t ol uenesul -

g? hSIh;)r;;mt gﬁ;uﬁlﬂ@ssl\vﬂppda i ﬁl&r&&&@x}gﬁ)ﬁyﬁoﬁ ound &gggorlh?hdé to Wg% m s
sybst anti al I{ 3 d s(é-r['r3 H@@O#Yeﬁ*ml-&nhrh@nmlm,kmﬁbﬂ@wm@“% the Exanpl es.

25 S s claimed in
Claiml, V\Ihlt&&h,esa (,g érmt’%ﬁmgg a corrpoun%] ﬁaw ng H%gl)-?or mul a.
‘whereinoR[ err] 16| Nr(z-][s-(p@lwwﬂhmym[mxydr]»xyamphﬂﬂmﬂm}d]-anhzl)-whd@dsulﬂed i2zn Claim

1, with a swrph (ﬂgﬂygmy_ -ph z-pg&mjmlﬁnyl]segryl)%ﬁ még‘lgﬁ’m% r] is as

[err]
defined in (;i,@,,hm,{% %&m mﬁbﬁf to Clalm 1 ?ub,s&mg?l(l)ycess according to Caim19,
where %5is chl d.i & @rocesl for ﬂuemqpm oa@@gmmbnmgambm@dan iQlairt 9, whielr r i ed5 out
subst ant i al [ymRpesawetp » BErpordieyng b rultef erence to the Exanples. 85.

22. A conpound as claimed in Cai:m1l whenever prepared by a process accord-
35 ing to any one of-Cainms 19t 0 218 23. 9!\ process for the preparation of
a conmpound of formul a where desi etig or-+m0f an acid addition salt,
wherein Rerr], R[err] and R[err "4b : defined in Clarml
wher ei fi* a corrpound according" t8 daimB is treatéd with 40 a strong acid,
‘and, if desired, an acid addition salt formof the product is con- verted
into the free bagéanrR’mlb’rRaaridrlﬁerebaéeﬁnﬁ)mrﬁlauntlowdha auphenybleplide | on sal t
fdrm 24. A profc@femilécor di ng to O giyn 23, wherein the strong aci gyenpl oyed
is sul Z phuric acid. 45 .25, "A process according to d ai m%

carried out Subﬁdrﬁmkhaisldyﬁn&smdhﬂﬁ:lartdédlshafl@exherel n W|th reference to the-

ex arrp| es. 26;:. 2() ngﬂmr@pgip l%_whereXﬁ chlorine. = :

ess according to m 19, carned out substantrally as descnbed
hercm wn:h reference to the Examples. - -
85 22. A compound as claimed in Clalm 1 whenever prcpared by a process accord- 35
mg to any one of Clainis 19 to 21. ) B
+"23: A-process for the preparamn of a compound of formula

yhere desjred in thc form of an ac1d addmon salt, wherem R% R?.and R® are as
40 " “defined in Claim I, whetéin a compoitid ‘according to Cléim 3 is “treated with 40
a strong acid, and, i desited, an acid addition salt form of the product is con-
verted into the free base form or a free base form into an acid addition salt form.
24. A process according to Claim 23, wherein the strong acid employed is sul-

phuric acid.
45 25. A process according to Claim 24 carried out substantially as described 45

herein with reference to the examples.
26. A compound of formula

-

e



29 20 1,325,066 [err] where desired
in the formof an acid addition salt, wherein Rlerr], Rerr] and Rerr]
are as defined in

clained in any one of Clains 23 to 25. 27. A ptocess for the preparation of

a conmpound having the general formula 5 wherein @Lerr] Rlerr] and
Rlerr] are as defined in Claim1l and R err] and R[err? re (Iower)alkyl,

whi ch conprises contacting a conpound formula: [err] 10 Can
wher ei n R[ehjl Rlerr] and Rlerc] are 2’22'{’&&1 ned in Claim. 1' \M’I»h . 20 v

conmpound of the f-ormul a: .10 [err] -wher:ein - R[err] -and-, R[err] are as defldeg

above, in a solvent and refluxhng th _
is conplete. 28. A process accor D Claim’ antlally ‘as. descri bed
herei n and shown .15- wi.t h refpéence o t he . '29.. A éonpound :
prepared by a process accordln 1o -d & m27 oF 28. m30 A phar maceut i cal
conposition conprising-a, conpound according’ to Chai m 26 in assdci-ation

wi th a pharmaceut.ic (oS P&g! t.ared Pat ent
Agent, John: Weth &?ﬁ%ﬁ L ?‘&méﬁﬁa @mfﬁ%ﬂgaa E@a ﬁ%‘“g
Mai denhead, BerkshlmwomHmGMMuzﬁwnsFbr esty s Stationery- Ofice: by the

Courier Press, Leanﬂﬁgﬁtmwessﬁaﬂfemwmwaﬁmwmlvymsﬁesqnmlému'@f fice,
Sout hanpt on BU|IdLngs London, . VA - 1AYf-fron1mh|ch coples nay be obtalned

. Re.

“Tleacti op,_ mi x{ur p-unti-I-" thereaction
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wherein RY, R? dnd R® are as defined in Claim 1 and R* and R" are (lower)alkyl,
which comprises contacting a compound of the formula o

10 wherein R%, R? and R? are as defined in Claim 1; with a compound of the formula: 10 -
RS ' ;
e I B
H,N—CH,~—C—NH,
L

wherein R* and R?® are' as deﬁned above, m ‘a soIvent and reﬂuxmg the reaclmn
mixture until the rédction is complete.
_ 28. A process according to Clalm 27 substannally as deecnbed herem and shown )
15 with reference to the Examples. - - 15
29. A compound prepared by a process accordmg to Cla:m 27 or 28 RS :
30. A pharmaceutical composition” comprising’a compound accordmg 10" Cla:m
26 in association with a pharmaccuucally acceptable carrier.
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